Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.003 Å; R factor = 0.048; wR factor = 0.139; data-to-parameter ratio = 13.2. organic compounds o1158 Gainsford et al.
Molecules of the potential non-linear optical title compound, C 13 H 9 N 3 O 3 , form dimeric stacks of molecules along the a axis cross-linked around inversion centers by N-HÁ Á ÁO hydrogen bonds and weak (phenyl)C-HÁ Á ÁO intermolecular interactions, forming a 'collaboration' of R 2 2 (8) and R 2 2 (16) ring motifs. The molecules are then further linked by weak C-HÁ Á ÁO and C-HÁ Á ÁN interactions into sheets parallel to (121) .
Related literature
For hydrogen-bonding motifs, see: Bernstein et al. (1995) . For chemical synthesis literature, see: Shrestha-Dawadi & Lugtenburg (2007) . For background literature, see: Bert et al. (2006) ; Colin et al. (2002) ; Hasan et al. (2012) ; Stephen et al. (2011) ; Tarek et al. (2013) . For a description of the Cambridge Structural Database, see: Allen (2002 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; Ày þ 1; Àz þ 1; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) x þ 1; Ày þ 1 2 ; z À 1 2 ; (iv) Àx þ 2; y À 1 2 ; Àz þ 1 2 .
Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL2012 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 ).
Oxopyrroles and their analogues are the key intermediate for many biologically active compounds (Shrestha-Dawadi & Lugtenburg, 2007) and pigments (Colin et al., 2002) . Many studies have been dedicated to the synthesis and spectroscopic characterization of oxopyrroles (Tarek et al., 2013; Hasan et al. 2012; Bert et al., 2006) to improve their features. Structural modification has been carried out on the oxypyrrole ring through the introduction of a thiophene ring (Stephen et al., 2011) as an efficient donor and as a precursor for use in organic solar cells. Structural modification via the incorporation of an electron-withdrawing group has not been reported.
As a part of our efforts to develop donor-π-acceptor molecules for non-linear optical devices, we have synthesized the title compound in which the oxopyrrole nitrile analogue acts as donor and the nitro group is the acceptor linked by a phenyl-methylene bridge. The molecule crystallizes with one independent molecule in the asymmetric unit (Fig. 1) . The 1H-pyrole ring is planar with maximum deviation out of plane of 0.018 (2) Å for C2; it makes an angle of 33.99 (9)° with the planar phenyl ring (C8-C13). The nitro group is further twisted by 5.24 (10)° from the latter ring in response to a hydrogen bond interaction with O2. There are few related structures reported and none with linking 5-and 6-membered rings (Allen, 2002 ; CSD Version 5.34, with Nov 2012 updates).
The molecules form dimers utilizing N-H···O hydrogen bonds about inversion centers of symmetry, packing into approximate planes parallel to the (1,-2,0) plane (Fig. 2) . This interaction is further stabilized by weak phenyl(C9)-H ···O1 intermolecular interactions between the adjacent dimers, producing an overall packing "collaboration" of R 2 2 (8) and R 2 2 (16) ring motifs (Bernstein et al., 1995) . Other three-dimensional cross-links are provided by chain interactions (not shown in Fig. 2 ) with weak phenylC-H···O and phenylC-H···N intermolecular contacts (Table 1) , linling the molecules into sheets parallel to the (121) plane. .
Experimental
(1.6 g), sodium acetate (1.8 g) and acetic acid (50 ml) was refluxed for 3 h. under an inert atmosphere. The mixture was stirred overnight, and cooled to 0° C. The resultant precipitate was collected by filtration and washed with cold hexanes to yield the pure chromophore 4-methyl-5-(4-nitro-benzylidene)-2-oxo-2,5-dihydro-1H-pyrrole-3-carbonitrile (1.2 g, 57%) as a yellow solid. Crystals were grown by slow evaporation of an acetone solution. m.p. 277-80° C.
Refinement
Eight high angle outlier reflection identified by large (F c 2 -F o 2 )/σ(F o 2 ) ratios (>4) were OMITted from the dataset.
The methyl H atoms were constrained to an ideal geometry (C-H = 0.98 Å) with U iso (H) = 1.5U eq (C), but were allowed to rotate freely about the adjacent C-C bond. All other H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with C-H distances of 0.95 Å and N1-H 0 0.88 Å and with U iso (H) = supplementary materials sup-2 Acta Cryst. (2013). E69, o1158
1.2U eq (C,N).
Computing details
Data collection: CrysAlis PRO (Agilent, 2011) ; cell refinement: CrysAlis PRO (Agilent, 2011) ; data reduction: CrysAlis PRO (Agilent, 2011) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL2012 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 in WinGX (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009) . 3, 105.9, 112.7, 113.4, 123.9, 130.9, 138.2, 139.9, 146.7, 161.7, 166.9 Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (6) 0.0267 (7) −0.0029 (5) 0.0031 (5) −0.0007 (5) O2 0.0724 (10) 0.0219 (7) 0.0415 (9) −0.0063 (6) 0.0049 (7) 0.0049 (6) O3 0.0579 (9) 0.0402 (8) 0.0392 (9) 0.0065 (7) 0.0202 (7) 0.0088 (7) N1 0.0314 (7) 0.0158 (7) 0.0258 (8) −0.0023 (5) 0.0032 (6) 0.0007 (6) N2 0.0449 (9) 0.0378 (9) 0.0387 (11) −0.0049 (7) 0.0067 (8) 0.0095 (8) N3 0.0379 (8) 0.0273 (8) 0.0315 (9) −0.0017 (6) 0.0015 (7) 0.0049 (7) C1 0.0264 (7) 0.0178 (8) 0.0268 (9) 0.0020 (6) 0.0036 (6) 0.0007 (7) C2 0.0278 (8) 0.0184 (8) 0.0300 (10) 0.0014 (6) 0.0054 (7) 0.0025 (7) C3 0.0268 (8) 0.0179 (8) 0.0313 (10) 0.0005 (6) 0.0048 (7) 0.0010 (7) C4 0.0283 (8) 0.0168 (8) 0.0289 (9) 0.0012 (6) 0.0045 (7) 0.0001 (7) C5 0.0311 (8) 0.0196 (8) 0.0342 (11) −0.0010 (6) 0.0023 (7) 0.0024 (7) C6 0.0348 (8) 0.0188 (8) 0.0356 (10) −0.0040 (7) 0.0060 (7) −0.0009 (7) C7 0.0296 (8) 0.0179 (8) 0.0320 (10) −0.0005 (6) 0.0041 (7) −0.0014 (7) C8 0.0256 (7) 0.0230 (8) 0.0280 (10) −0.0008 (6) 0.0003 (7) −0.0004 (7) C9 0.0285 (8) 0.0231 (9) 0.0290 (10) 0.0015 (6) 0.0038 (7) −0.0033 (7) C10 0.0332 (8) 0.0197 (8) 0.0318 (10) 0.0006 (7) 0.0000 (7) −0.0001 (7) C11 0.0289 (8) 0.0253 (9) 0.0285 (10) −0.0012 (7) 0.0014 (7) 0.0035 (8) C12 0.0336 (8) 0.0256 (9) 0.0272 (10) 0.0031 (7) 0.0043 (7) −0.0007 (7) C13 0.0365 (9) 0.0206 (8) 0.0287 (10) 0.0018 (7) 0.0027 (7) −0.0019 (7) Geometric parameters (Å, º) 
